13.6  Brown Tract viewshed analysis. The manager of the Brown Tract would like you to develop a viewshed analysis using only those homes located on the north side of the Brown Tract. Use the assumptions and processes described in the example in the section “Viewshed Analysis.” How do the viewshed results differ from those of the example presented earlier in this Chapter?

Within ArcMap, begin by adding the homes and Brown Tract boundary database to a data frame.

The first step in this process is reduce the homes database to just those homes on the north side.  One way to do this in ArcMap is to:

1. Use the select feature tool to draw a box around those homes of interest.

2. Right click on the homes database and Choose “Data” then “Export Data” to convert the north homes into a shapefile.
3. Write the database to your workspace, and make the new layer visible in your data frame.
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Working with the previous assumptions, we’ll need an adjusted observer height of 15.5 feet to the homes database. In ArcMap:

1. Open the attribute table of the new homes GIS database.

2. Edit the attribute table to include a variable named OFFSETA. You might consider saving this as a “Float” type and setting the Precision to 5 and Scale to 1.
3. Use the Field Calculator (right click on the field title cell to get this option) to set all the variable OFFSETA to 15.5 for all home location records.

4. Close the attribute table.

Next we should begin to look at the available DEM data for the Brown tract. Our initial DEM was clipped to the Brown tract boundaries and all of the homes fall outside the DEM. We’ve acquired USGS DEMs to create a new DEM that includes the Brown Tract and the homes to improve the applicability of our results. This new DEM is called Browndemex and is available with the other GIS databases for the Brown tract. Open this database into your data frame. 
Arrange the themes in your view so that they are similar to the graphic below.
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We’ll need to have the Spatial Analyst extension active and have access to the Spatial Analyst toolbar for the next steps.

As in the book example, we should address vegetation height in our modeling efforts.  The stands GIS database contains a variable named “Height” that gives the average height of the stand units. If we convert this database to a raster file, we should be able to add the height information to the Brown tract DEM values to get an adjusted stand height.  In ArcMap, we could do this by using the following steps:

1. Open the Stands GIS database into your data frame.

2. From the Spatial Analyst main menu, choose Convert, then Features to Raster.

3. Set the Input features to the new north homes database.

4. Choose Height as the field to convert.

5. Name the output file Standheight and  specify a workspace to save the results in.

6. Choose the OK button. 

When you make the new database visible, you might notice that only the Brown Tract DEM includes data and areas outside the tract boundary, which are indicated as No Data.  Before we add the stand height data to the DEM we need to set the No Data values to 0 so that No Data values are not assigned to the DEM.  We can do this in ArcMap by using the Raster Calculator:

1. Access the Raster Calculator from the Spatial Analyst menu.

2. Enter the following statement in the input box: Con(isnull([standheight]), 0, [standheight]).
3. Choose the Evaluate button to create a temporary raster of results.

Examine the temporary raster (named “Calculation” by default) to ensure that you have 0s for the areas immediately outside the Brown tract instead of no data. If this isn’t the case, repeat the preceding steps.

At this point you should be able to use the Raster Calculator to add the temporary raster’s elevation values, drawn from the stand height, to the extended Brown tract DEM.  In ArcMap, you can do this using the following process:

1. Choose Raster Calculator from the Spatial Analysis menu.

2. Build an expression in the input box that reads: [Calculation] + [browndemex].  Recognize that Map Calculation refers to the output of the first map calculation procedure.  You may have a different number if you have existing map calculations in your view.

3. Choose the Evaluate button to add a temporary raster to your data frame.

The resulting temporary raster (Calculation 2) should contain updated elevation data for the Brown Tract and surrounding areas.
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We’re now ready to conduct the visibility analysis.  In ArcMap we can do this by following the following steps:

1. Within the Spatial Analyst main menu, choose Surface Analysis, then Viewshed.

2. Set the Input surface to Calculation2.

3. Set the Observer points to North Homes.

4. Set the Z factor to 3.2808 to account for the elevation units being in meters.

5. Choose OK to run the analysis.
The processing time will probably take a few minutes or more- you can follow the process by watching the status bar (if you’ve nothing better to do!) at the bottom of the screen.  After processing is complete, another temporary grid should be added to your view that shows areas in the Brown Tract that are visible from homes on the north side of the forest.  We can see by comparing this output (contained in the graphic below) to Figure 13.17 (page 208) that the area of visibility is reduced, particularly in the southern extent.
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